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££&J&£i±TAl v Ga Tn N(££Lx+y+z=l, x>0)&£:&fb'»5CffiXfc: * 3f ^"V^ 

j&BS-fr&i i I vj^b^tt^Sa^filcfc^T, HufEMi^cD, 

%!&ffi£.-t2> 1 1 1 vmm-ft^m^m^mna 

i (eta*© I I I v J£g{b4MKa>S>e£ifB. 

« i icih«© 1 1 1 vmm<mm(DWkmmm.. 
^ti:-r<5ft^:«3 (ctB«© 1 1 1 vmmitmman&m&o 

1 fcfH*© I I I vasgfbf&IK©*!3ig&tt. 

[»#£6] lutai I IVigttlilLT, Al x Ga y In z N(fc«bx+y+z=l, x>0 

. + 5 &ftftfrfc&n<D I I IV* 
S-fbftK©883iS6S. 
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ide Vapor Phase E P itaxy:HVPE) QjtCioT I I I V^gftWI, #tCAl x Ga y In 
z N(fe£bx+y+z=l, x>O)|g£xti o #^S/^;i/J&:R2l*££&<2§^^ff^B0t-£ 

t -e & £ o 

[0 0 0 2] 

X^A-f >UC;}3V^te> 3£«_tlC I I IVlg« #tCAl x Ga y In z N(fc£bx 
btt7r-f7SS$:fflV\ ^<D±KGaNjR£x£#^^;i/*iSt3i±S:£8s# 

, am. mi^ (1999), P P 7 74#bic3e*3*i 

[0 0 0 3] Z.tfD;#?£*CWU mm (CGaNMI & b £: it 7T^TMWi £ WfflHC 
##bfcH)£*WJC:ffy *^&«&l£«b, ^^(C^^X$:#AbT^[:*' 
U £ft£7>^x7#*&jEJ£3ii:*£ifc'ffc#y ?A£it« 

«fc^tCbTV>&#, ~©J:e>fc:/niz*l±&ft*&*Bxh:*^>*;i/ (Hy 
dride Vapor Phase Epitaxy: HVPE) h PfliflT ^ S . 

[0 0 0 4] 3<Z)HVPE&&> © MOCVD (Metal Organic Chemical Vapor Depos 
it ion) ggvUiMOVPE (Metal organic Vapor Phase Epi taxy)&\,Zits<X 
ffiV>fcV^*l«#&S. MOVPE&tC<koTGaNM&Xt?#^:/^;bf&:R£ 
-aSI^ODJRSfWJ&^BIjSStt^Si^nn?**^ HVPES£T?GaNfl|&xfc:*3f S/ 
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?A£«££g«U Jfi3R*35f^&SJS^tC#AbT^br;i/5^S:^S^ 

$ p,ici©st^fcr;i/5x^A^f^S:r> i Exr^fciRii5S'tt'rS'fbT^5x9 
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[0 0 0 9] ±&Lfcfl98tt, HVPE&iCioTAlNJ^fcXt^^S/^^J&^-fr 
S»^KI|Se J *lS%©"ett*<, - JK »C HVPE& tC J: o T A 1 x Ga y I n 2 N ( fd L x+y+z 

=1, x>o)j^&xtf 4f^s/^^«s-*s»-a > tc%iii«ic^i:srajHT?&s. 

[0 0 10] 2fs:|§^(Z)B^«, ±54Lfc^*©l8Iffi^«:»^L/, A1C1#*{CJ:£ 
m&<n&mZ\&3k£fcl*&^~C> HVPEiStC«feo-C#tt*«^»«5Al x Ga y In z N(fc 
f£Lx+y+z=l, x^l^Hf^^^MS^Srt^ttSI I IVlift 

© ss mm z n« l «t e> * t- & t* & * „ 

[0 0 1 1 ] 
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[0 0 12] i©i:e>ft*«9!lCj:S I I I vm&itfa&<Dm]Sk&Mi:&t&'t& 

[0 0 13] ##gBJ3JC I I I VfiKSfl;i&jR<Z)SK3i5ieS:IIJ6 , rSJC|glb'rtt 

[0014] *««icj:si i ivmmfcmm&m&mmizkti^ hvpe 

J; o TAl Ga In N(fe f£ Lx+y+z=l , x>O)0E &S*±tClS V^fiRSjSfi-ei tf # 

X j ^ 

5 3t^t'§5©T\ x fcf * */ * ;i/J&;R S it f=. A l x Ga y In 2 N (f=.f£L x+y+z 
=1, x>0)K©#ffi£li3l-t:"f £Z1 h^T*$-5 0 Z.©^-^, Al x Ga y In z N(fe t£ Lx+y+z 
=1, x>o)g|te, c«&IS*^BJcMii[lcBBi^LfeBli:bTxtr^dp*/'V^jEK«S 

[0 0 15] £f=.. Al v Ga v In N(fef£bx+y+z=l, x>0)lK 1t Al 

x y 4 

2 0 3 , SiC, NdGaOg, LiGaOg, ZnO, MgO* &W:MgAl 2 0 4 ©$Mig&£«i: *\ 
iJ-^T'f TS3R*#©^®tCAl x Ga In z N(fc«Lx+y+z=l)lR*feJiZnOJRS:Xfc:^ 

KlAl v Ga Tn,N(fc^bx+y+z=l)|K*fcttZnO|K&xfcr* ^rS/^;i/fi&«Si±fci6*S: 

x y z 
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JSV^ -tie>©Al x Ga In z N(fe^Lx+y+z=l)|K*fettZnO|K»MOVPE^ 
[0 0 16] 

>fty;i, ^ - 1? KijTs (C J: o Tm&Z ftft V^bT^ ^ - 9 At'M L £*;(Z)T*& 

[0 0 17] jRjS^l 1 ©WfflStCtt, f77>f7iil 2 "3* 
^*13t, 7JI/^^^I1 4 h 1 5 ^'J-?AM16 

S:««ff «3i?- h 1 7 fcSrBBfll-rs. -9"7 r -f TiS 1 2 lizM^ffl 

it. AlGaNflg£+f- 7 71S 1 2©_ttCXt;*^r2/^;i/J*S3-ft* : fej©'tfa>S 
5^<d, 1 ©WSPfctt, T;b^ 1 4 S 1 5 £ % 

XV V2*±mi 6 h 1 7 £&BI«Lfc*«, AlNKS:^J8t-rS»^ 

Kit* XV VM>±mi 6 Sr-Rfir-TSJ}?- h 1 7(^||T'fe^ £ £ {CAlGalnNjgl 

[0018] sis^i i tcti, jK- M 5 jci:oT^£*iTv^7;i/^-^A 

£M 1 4 fc^/SI" SH 2 +HC1:#* $:^A-r * fc&><Dm 1 0)3* A« 1 8 t, M 
7 lCfcoT««r3ft*CV^:#y 1 6 t-K^ £H 2 +HC1#* ZmA? Z> tc 

1 4 LTAlCl#*#£j££;ft££:^tC, HC1£# U VU±M 1 6^^S 
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[0 0 19] RJS&^1 1 tCttS e>JCNH 3 +H 2 +N 2 ^XS#A^*fe«)Ofg3<Z)^A 
«2 OtfatjSSjTU _hx£L£AlCl#* £«fct>*GaCl;#X£:7 ^^-TtOTl/T 
AlN;i3«fctfGaN#£jE£3*U e>*^7 T -f T3S« 1 2 ©iBtCXtf # 3r i/V/l 

m^tlX. AlGaNBI*^^3 4xS. ift & <7)#Alr 1 8 - 2 0 X@k1&m 

[0 0 2 0] jgJfiUfl HCtt#^|!2 2#3£ji3*l , t^S. 3 £> tC, SJiS 

<fct>*2 4&, ■€-4x^n$6SC»Cffiift'T?S*J:e)JC«^StlTfe»;, £ *UC «fc o T _t 
-T£o ±SR{M««2 54 9 0 0° CICMU TSfciRHB«2 6 5:10 

0 0° Ci:«St5. ::z:T*±?M«c2 5<Z)M^4$ PjlCittlAKffil^Sii: 
tttSo -f&fc*., |g 1 £ £0*312 ©4?- h 1 5 ££tKi 7 4#*c7)$fE;ft#r6j 

[0 0 2 1] *«tc^VNtti, ±&Ufc,fce>lCjRj£«l y;i^-?A 

£££51? 1 1 rtlCfiHR#ftAi-5£fc#fcV^T?, #tt©#tl7cAlGaN^$:a« 

1 2±i:Mt5ih^t$5o 

[0 0 2 2] 0 2tt, *»WIC I I I V&gffr»R©»3t£!*©&2<DHi6 



6 



miiE# 2001-3072703 



#2 000 — 293596 



[0 0 2 3] 1<©*#1 1 at*, 5HT?T?^TV^S©T?iDXffi*^Slc: 

SJS^l 1 1 aCDWMiCn-^Y ^LfcgftTJl/^-tfAKl 1 bte 

£, SS5mmi:U gft7;i/ 5 - ? AM 1 1 b (DjSIJiES: JSlf 5 n m "T £ . 

[0024] 0 3it *5§0^{c is 1 1 1 vm^tm^m^mn^ms^mm 
[0025] #*<z>sfc*i:fr fate jit, Knmiz. -a^^^^mio 

[0 0 2 6] :itf)<fce>{C, S/Sif UfSSSBl 13 J: tf£ 3 1 1 - 1 

fcitf 1 1 - 3 fc, Sft7^5-fAJ: tj^f 1 - 2 ££M-£L£ 

/W :/U y K*3tfc-rSii:K:«fco"C, flnxtflrgl&Anfflfc <fc tKmPficDgp^ 
1 l-lSJ:t;i 1-35:, flBXtttf^fif IC& < , h (D&^E&vm&t, V tc 

v^fb7;i^-?A-e0^u£<z>T', MJS^tctr:/*-;i/#^j*3fta»*i#te 

Mb, b^^oT#tt©^^^Al x Ga y In z N(fe^Lx+y+z=l, x>0)ig| &J&:R3 it S 
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[0 0 2 7] *««tt±3*Lfem6^tC<Z)*RB3tStlS%<Z>-ett«i<, ^#<£>^ 
M J £3E7g#«TIB'T?&S. _hMbfeH]6feMT^±, *«CD±&CAlGaN|g|£j& 

KLfc^, -«tCAl x Ga In 2 N(feeUx+y+z=l, x>0)JK£j*£3-£5 d £ 
#tcr;i/^ U »y^fcAl x Ga In z N(fc£Lx+y+z=l, x>0.5)JRS:fiR*S-erSCZ)JC^fJ 

tcfli^sz: i^7r^T (ai 2 o 3 ) icps^ 2ftz*j(D 

T*teft<> SiC, NdGaOg, LiGaOg, ZnO, MgO* fetiMgAl 2 0 4 ©#|g©ll«i: 

, t77^7 <Z> ^® tC A 1 x Ga y I n z N ( tc M L x+y+z=l) 0£ £ fc teZnOJgl ?:Xtf 

Ga In, N|K*fcliZn0|RttM0VPE|£tC«fct3TJERJBi , t«Cli:* ? "e^*. -S^^- -ti* 
x y z 

•[oo2 8] ±^L^j;e)(c, *»kjcj:si 1 1 vmmitmm<?>w&gimz& 

£oT&#fc^tt£«i'*Al x Ga y In z N(fc;£Lx+y+z=l f xXOK&gcJtKlxfcr* * 
[Sffiooffi#^^^] 

[01] *»'«tc<fcSI I I VlgffciI<Z)«l0^l 

[S2] ^is^ic^s i 1 1 vmmttom<DW&mu(Dm2<?>mtem<?>m&.*:7x 
[03] unci: si 1 1 vm&ittom<D&&&M<D&3<Dmtem<Dmf&*vk 

1 1 1 1 a, Rj&m*&* 1 1 b gftr;^-* air. 1 1 - 

1-11-3 mi~m3<Dm&. 12 mm> is vm-?* 

14 y)\,X— ^A^M, 16 ^'J^AAE 15, 17 h 
18~2 0iAf, 2 1 2 2 
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[Ml HVPE'&{Ci:oT#'f4^^^Al x Ga y In z N(fef£bx+y+z=l, x>0)g|£xt:° 

* * s/ * ;v -r <£ n * h © m Mm ff & is « -r § . 

1 1 IC, #A<£1 8-2 0 $:iTM*i^^J:tfr>^-r^5: J f^ , JT 
lcAlN)g|£:nfc:°#^:y^;i/j&;R£i±&„ SfSf Hift^ T^^-^^Mi: 
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